Ultra-thin, aligned, free-standing nanofiber membranes to recapitulate multi-layered blood vessel/tissue interface for leukocyte infiltration study.
Leukocyte infiltration plays critical roles in tissue inflammation for pathogen clearance and tumor eradication. This process is regulated by complex microenvironments in blood vessels, including inflamed endothelium, blood flow, and perivascular components. The role of perivascular components in leukocyte infiltration has not been systematically investigated until recently mostly due to lack of technology. In this work, we developed a three-dimensional multi-layered blood vessel/tissue model with a nanofiber membrane, enabling real-time visualization of dynamic leukocyte infiltration and subsequent interaction with perivascular macrophages. We directly fabricated a highly aligned, free-standing nanofiber membrane with an ultra-thin thickness of ∼1 μm in microfluidic systems. Coating the nanofiber membrane with matrigel showed synergetic topographical and biochemical effects on the reconstitution of a well-aligned endothelial monolayer on the membrane. Our 3D multi-layered blood vessel/tissue model will offer a powerful and versatile tool for investigating the mechanism of leukocyte tissue infiltration and subsequent immune responses.